Research Regarding Connections between Risks and Processes within Small and Medium Enterprises  by Dumitrescu, Andreea et al.
 Procedia Technology  19 ( 2015 )  1038 – 1044 
Available online at www.sciencedirect.com
ScienceDirect
2212-0173 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of “Petru Maior” University of Tirgu Mures, Faculty of Engineering
doi: 10.1016/j.protcy.2015.02.148 
L@%FL=JF9LAGF9D GF>=J=F;= %FL=J<AK;AHDAF9JALQAF!F?AF==JAF?%*/!-	!*# 	+;LG:=J
/AJ?M	)MJ=K-GE9FA9
-=K=9J;@J=?9J<AF?;GFF=;LAGFK:=LO==FJAKCK9F<HJG;=KK=KOAL@AF
KE9DD9F<E=<AME=FL=JHJAK=K
F<J==9 MEALJ=K;M9 F;9D=P9F<J9,MJ;TJ=99+DANA9 GAF9*=?GAVT9
+;L9NA9F*=?GAVT:
)'51=-9:1;@ #"&!6.<+0)9-:;%73)1<35,-7-5,-5;-1:;9--;56	<+0)9-:;
$64)51)
*65;9):;,=-9;1:15/%$%73)1<35,-7-5,-5;-1:;9--;56	<+0)9-:;
$64)51)

&'%'
MKAF=KKHJG;=KK 9HHJG9;@ AK9;MJJ=FL;GF;=JF >GJE9FQK;@GD9JK9F<HJ9;LALAGF=JK9K L@=H=J>GJE9F;=G> 9FQGJ?9FAR9LAGF AK
<AJ=;LDQ AF>DM=F;=<GF@GOL@=G:B=;LAN=KG> L@=K=9;LANALA=K9J=9;@A=N=<
 /@=E=L@G<GDG?Q >J9E=OGJC;GFKAKLKG>9 DAL=J9LMJ=
J=NA=OJ=?9J<AF?L@=E9AF;GF;=HLKO@A;@9J=MF<=JDQAF?L@=;GFF=;LAGF:=LO==FJAKC9F<HJG;=KK
 )9AF>AF<AF?KG>L@=KLM<Q
OADD ;GEHJAK=G> A<=FLA>QAF? L@= JAKCK9DGF?OAL@ L@= LJA??=J;9MK=KGJ;AJ;MEKL9F;=K9F< L@=AJHGL=FLA9D=>>=;LFGLGFDQGF L@=
9;LANALQ:ML9DKGGFL@=GN=J9DDHJG;=KK
/@=AEHGJL9F;=LG<=L=;LL@=JAKCKO@GK=AEH9;L@9K;JALA;9D=>>=;LGFL@=.)!K9;LANALQ
AFL=JEKG>KMKL9AF9:D=<=N=DGHE=FL9F<:MKAF=KK;GFLAFMALQOADD:==EH@9KAR=<
%FL@AKJ=KH=;LL@=HGL=FLA9DHJG;=KK=K@A?@DQ
=PHGK=< LG JAKCK 9J= L@=EGKL J=DA9:D= AF<A;9LGJK @A?@DA?@LAF?O@=J= 9F .)! AK NMDF=J9:D= 9F< LGO@=J= K@GMD< J=KGMJ;=K :=
<AJ=;L=< LG
 ;D=9J MF<=JKL9F<AF?G> L@= LQH=K 9F< AFL=FKALQG> L@= J=D9LAGFK@AHK 9F< AFL=J9;LAGFK:=LO==FHJG;=KK=K 9F< L@=AJ
H9JLA;MD9JJAKCKD=9<KLG;GKL=>>=;LAN=<=;AKAGFKJ=?9J<AF?MF<=JL9CAF?DGF?L=JEEALA?9LAF?KLJ9L=?A=K
/@=9O9J=F=KKG>L@=DAFC
:=LO==F <A>>=J=FL LQH=K G> HJG;=KK=K OAL@ L@=AJ KH=;A>A; JAKCK @9K :=;GE= @A?@DQ AEHGJL9FL 9K L@= GN=J9DD NMDF=J9:ADALQ G> 9F
=FL=JHJAK=AK=FD9J?AF?AFDAF=OAL@L@=:MKAF=KK<=N=DGHE=FL

S  /@=ML@GJK
,M:DAK@=<:Q!DK=NA=J(L<

.=D=;LAGF9F<GJH==J	J=NA=OMF<=JJ=KHGFKA:ADALQG>[,=LJM)9AGJ\0FAN=JKALQG>/AJ?M)MJ=K"9;MDLQG>!F?AF==JAF?

-@>69,: JAKCE9F9?=E=FL HJG;=KKAEH9;L KE9DD9F<E=<AME=FL=JHJAK=K

GJJ=KHGF<AF?9ML@GJ
/=D
			

4)13),,9-:: 9F<J==9
<MEALJ=K;MMH:
JG
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of “Petru Maior” University of Tirgu Mures, Faculty of Engineering
1039 Andreea Dumitrescu et al. /  Procedia Technology  19 ( 2015 )  1038 – 1044 
 "'%#('#"
/=PLAD= DGL@AF? 9F< (=9L@=J /( AF<MKLJQ @9K HJGN=< LG := 9 J9L@=J @=L=JG?GFGMK K=;LGJ O@A;@ AK
<GEAF9L=<:Q.)!K  G>L@=;GEH9FA=K9;LAN=AFL@AKH9JLA;MD9JK=;LGJ@9N=D=KKL@9F=EHDGQ==KJ=?AKL=J=<
67
 DL@GM?@ /( AF<MKLJQ @9K 9 D9J?= @AKLGJQ AF-GE9FA9 KMJNANAF? L@JGM?@E9BGJ =;GFGEA; 9F< HGDALA;9D
;@9F?=K>JGEJ=HD9;AF?L@=?MAD<KOAL@9KKG;A9LAGFK9F<L9CAF?L@=D=9H>JGEE9FM>9;LMJAF?LGAF<MKLJA9DHJG<M;LAGF
AF33L@ ;=FLMJQ 9F<>AF9DDQL@=E9KKHJAN9LAR9LAGF9>L=JL@AKK=;LGJAKFGO;GF>JGFLAF?OAL@9F=O;@9DD=F?=

/@=:=?AFFAF?G>=;GFGEA;;JAKAKAF@9K:==F9DKGL@=KL9JLG>9F =PL=FKAN=J=KLJM;LMJAF?9F<<GOFKARAF?AFL@AK
H9JLA;MD9J AF<MKLJQ ;9MKAF?H@9KAF?GML9D9J?=FME:=JG>.)!K9KL@=9:ADALQG> 9LLJ9;LAF?9F< 9;;=KKAF?>AF9F;A9D
J=KGMJ;=K9K;9HAL9DGJ DG9FK:GL@>JGEF9LAGF9D9F<!MJGH=9F>MF<K @9N= D=KK=F=<
 /@=J=>GJ=.)!KGH=J9LAF? AF
L@AK9>GJ=E=FLAGF=<K=;LGJ9J=@A?@DQNMDF=J9:D=FGLGFDQ>JGE >AF9F;A9DDQ:ML9DKG>JGE@ME9FJ=KGMJ;=ZK@GJL9?=
G>KCADDL=;@FGDG?A;9DG:KGD=K;=F;=K=N=J==FNAJGFE=FL9DD=?AKD9LAGF;DA=FLZK ;@9F?=<HJ=>=J=F;=K

/( AF<MKLJQ ;GEHJAK=K 9OA<= J9F?=G> HJG;=KK=K >JGE;GEEG<ALQ KMHHDQAF? 	KM;@ 9K ;GLLGFOGGD KADC
9JLA>A;A9D>A:J=KQ9JFK>MJ9F<9FAE9DKCAFK 	 LGHJG<M;LAGFE9JC=LAF?K9D=K9F<9>L=J	K9D=KK=JNA;=K 67
 %FL@AKLAE=
9F< 9?= :GL@.)!K9F< L@=AJ D9J?=J ;GMFL=JH9JLA=K @9N= K@GOF9F AF;J=9K=< AFL=J=KL AF L@=HJG;=KK=K LJ9FKN=JK9D
9HHJG9;@9KAL=F;GMJ9?=K EMDLA>MF;LAGF9D F=LOGJCAF?G>=EHDGQ==KO@AD=L@=GEFAK;A=FLAF<ANA<M9DK9J=J=HD9;=<
:Q HJG9;LAN= >D=PA:D= 9F< =EHGO=J=< =EHDGQ==K 67
 DL@GM?@ L@= >MF;LAGF9D :9JJA=JK 9J= J=EGN=< .)!K 9J=
;GFLAFMGMKDQ>9;AF?MFO9FL=<K=L:9;CK
 /@=K=<AKLMJ:9F;=KEA?@L@9N=<A>>=J=FLJ=H=J;MKKAGF GFL@=GN=J9DD.)!K
H=J>GJE9F;= L@=J=>GJ= <=H=F<AF? GF O@A;@ HJG;=KK AK 9>>=;L=< 9F< AF O@A;@ O9Q HJ=N=FLAF? GJ <=LJ9;LAF? L@=
MF<=KAJ9:D= GML;GE=K AJJ=KH=;LAN= G> L@=AJ D=N=D G> AEH9;L AEHDQ 9 L@GJGM?@ A<=FLA>QAF? G> L@=K= HGKKA:D=
9DL=JF9LAN=K

 &"''#"
%F GJ<=J LG A<=FLA>Q HGKKA:D= @9R9J<K E9F9?=JK F==< LG DGGC 9@=9< 9F< ;GFKA<=J 9DD 9KH=;LK G> 9 HJG;=KK
 K
=JFKL=AF @9K;GF;DM<=< [/@=9:ADALQLG<=>AF=O@9LE9Q@9HH=FAFL@=>MLMJ=9F<LG;@GGK= 9EGF?9DL=JF9LAN=KDA=K
9LL@= @=9JLG> ;GFL=EHGJ9JQ KG;A=LA=K\ 67
 ML AFGJ<=JLGE9C=MK=G>9>GJ=;9KLALEMKL:=J=D=N9FL
/@=J=>GJ=9
;GJJ=;L JAKC A<=FLA>A;9LAGF 9DGF?KA<= OAL@ L@= ;AJ;MEKL9F;=K O@A;@ 9J= >9NGMJAF? L@= @9R9J< MF>GD<AF? 9F< L@=AJ
HGKKA:D=AEH9;LAK;JM;A9D

+N=J LAE= L@=FGLAGF G> [JAKC\@9K J=;=AN=<<A>>=J=FL<=>AFALAGF<=H=F<AF?GF L@=9ML@GJZKH=JKH=;LAN=
 'FA?@L
 $=JLR 9F< /@GE9K  <AKLAF?MAK@ :=LO==F E=9KMJ9:D= JAKC 9F< FGF	IM9FLA>A9:D= MF;=JL9AFLQ O@AD=
.L=@E  9F< &GJAGF  9KKG;A9L= JAKC LG >AF9F;A9D DGKK=K 67
(=KCAF=F E9JCK L@=<A>>=J=F;=
:=LO==F :MKAF=KK KG;A9D 9F< HKQ;@GDG?A;9D JAKCKO@AD=D9JC 9F<19JF9 9KK=JL L@9L [(AC=E9LL=J JAKC ;9FFGL :=
<=KLJGQ=<
%L;9FGFDQ:=;@9F?=<>JGEGF=>GJELG9FGL@=J\67
 D:=ALAFLAE=K;@GD9JK@9N=<=>AF=<9F<>AD=<
JAKCKAF <A>>=J=FLDQL@=J=AK9;GEEGF9HHJG9;@AFGJ<=JLG=>>A;A=FLDQE9F9?=JAKCKL@=QF==<LG:=E=9KMJ=<

-G:=JL.
'9HD9F  AF ^!FL=JHJAK= -AKC)9F9?=E=FL\ =EH@9KAR=K L@= AEHGJL9F;= G>E9F9?=JKZ L@GJGM?@
MF<=JKL9F<AF?G>L@=HGL=FLA9DJAKCK9LO@A;@L@=AJ:MKAF=KKAK=PHGK=<LG 67
/@=KMKL9AF9:ADALQG>9F=FL=JHJAK=DA=K
AF L@= 9O9J=F=KK 9F< EALA?9LAGF 9;LAGFK G> L@=K= @9R9J<K 9K O=DD 9K 9 >MJL@=J ;GEEMFA;9LAGF LGO9J<K LGH
E9F9?=E=FL O@A;@ =F9:D=K ;GFLAFMGMK D=9JFAF? 9F< AEHJGNAF? ;MJJ=FL JAKC <=LJ9;LAF? LGGDK 67
 ;;GJ<AF? LG
/9D=:#GD<KL=AF9F<.HALRF9?=DL@=KLM<QG>JAKCE9F9?=E=FLK@GMD< := >G;MK=<GFL@=HJ=N=FLAGFG>@A?@
AEH9;L X DGO HJG:9:ADALQ JAKC =N=FLK O@AD=)ADD=J  AF ^ "J9E=OGJC >GJ %FL=?J9L=< -AKC)9F9?=E=FL AF
%FL=JF9LAGF9DMKAF=KK\ ;GJJ=D9L=KJAKCOAL@H=J>GJE9F;=L@JGM?@ALKAFNGDN=E=FLAF>AF9F;A9D=;GFGEA;9F<KLJ9L=?A;
E9F9?=E=FL 67

'9HD9F9F<#9JJA;CAFLJG<M;=L@=FGLAGFG>[=N=FL>J=IM=F;QG>9HH=9J9F;=\9F<<=>AF=JAKC9K9K;=F9JAGK
K=L KA =9;@ :=AF? 9KKA?F=< 9F 9HH=9J9F;= HJG:9:ADALQ HA 9F< 9 ;GFK=IM=F;= PA 67
 /@AK <=>AFALAGF O9K
;GF>AJE=< :Q !<O9J<K 9F< GO=F AF  9K L@=Q 9KK=JL L@9L JAKC AK L@= ;GE:AF9LAGF :=LO==F >J=IM=F;Q GJ
HJG:9:ADALQG>9HH=9J9F;=G>9F=N=FL9F<L@=;GFK=IM=F;=G>ALKG;;MJJ=F;= 67

;;GJ<AF? LG)9FA;  >GJ 9 HJGH=J JAKC <=K;JAHLAGF LOG N9JA9:D=K K@GMD< := A<=FLA>A=< C=Q JAKC >9;LGJK
'-"9F<C=QJAKCAF<A;9LGJK'-%
/@=>GJE=JHJGNA<=KAF>GJE9LAGF9:GMLL@=D=N=DG>JAKC=PHGKMJ=:=>GJ=9FQ
EALA?9LAGF9;LAGFKO@AD=L@=D9LL=J<=>AF=KL@=JAKCHJG>AD=G>9:MKAF=KKK=;LGJ 67

1040   Andreea Dumitrescu et al. /  Procedia Technology  19 ( 2015 )  1038 – 1044 
-AKC E9F9?=E=FL HJG;=KK AEHDA=K 9 K=JA=K G> 9;LANALA=K KM;@ 9K JAKC A<=FLA>A;9LAGF 9KK=KKE=FL J=NA=OAF? 9F<
J=HGJLAF?9F<>AF9DDQ;GEEMFA;9LAGF9F<D=9JFAF?
"GJL@=HMJHGK=G>L@AKKLM<QL@=9ML@GJKOADD>G;MKGFL@=>AJKL
KL9?=G>L@AKHJG;=KK9K L@= 9;;MJ9;Q G>ALKJ=KMDLKAK L@= ;GJF=JKLGF=G> 9FQ >MLMJ= <=;AKAGFFGLGFDQGF9.)!D=N=D
:ML9DKG9L9D9J?=JK;9D=

 '## #+
/@=E=L@G<GDG?QG>L@AKHJ=K=FLH9H=J;GEHJAK=K9L@=GJ=LA;9DGN=JNA=OJ=?9J<AF??=F=J9D;GFKA<=J9LAGFKG>JAKC
E9F9?=E=FL9F<:MKAF=KKHJG;=KK=K L@JGM?@K=;GF<9JQJ=K=9J;@LGGDK
 "MJL@=JEGJ=9 JAKC	HJG;=KK9F9DQKAK@9K:==F
;GF;DM<=<AFGJ<=JLGHGAFLGMLL@=HGL=FLA9D;AJ;MEKL9F;=KO@A;@D=9<LG@9R9J<G;;MJJ=F;=OAL@AF.)!K9;LAN=AF
L=PLAD= AF<MKLJQ 9DGF?KA<= OAL@ L@=AJ =>>=;L FGL GFDQ GF 9 H9JLA;MD9J HJG;=KK :ML 9DKG GF L@= GN=J9DD :MKAF=KK
 %F
9<<ALAGFL@=9ML@GJK@9N==EH@9KAR=< 9K=JA=K G>J=IMAJ=E=FLK >GJ JAKCHJ=N=FLAGF 9F<EALA?9LAGF<=H=F<AF?GF ALK
;@9J9;L=JAKLA;K

 &( '&"&(&&#"	%&$%#&&" +&&
%FGJ<=JLG;GJJ=D9L=L@=9;LANALA=KOAL@<A>>=J=FLLQH=KG>@9R9J<K L@=>G;MKDA=< GFE9AF HJG<M;LAGFHJG;=KK=K
<=K;JA:=<AF/9:D=O@A;@9J=;GEEGFLG9DD.)!K9;LAN=GF/(K=;LGJ
+:L9AFAF?L@=>9:JA;>JGEL@J=9<9F<
>AFAK@AF? AL AF L@= D9KL KL9?= G> <Q=AF? AFNGDN=K 9 K=JA=K G> GH=J9LAGFKEGKLDQ 9MLGE9L=<
/@=J=>GJ= 9;@A=NAF? 9
@A?@=J HJG<M;LANALQ<=H=F<KGFL@= =IMAHE=FLZK L=;@FA;9DD=N=DKL9>>ZK D=N=DG>L=;@FA;9DCFGOD=<?=9F<L@=IM9DALQ
G>;GEEG<ALA=K

/@=K=GH=J9LAGFK 9J=KM:K=IM=FL9F<H9JLDQ AFL=JLOAF=<>GJ9FAEHJGN=<H=J>GJE9F;=G>L@= GN=J9DD
HJG<M;LAGFHJG;=KK
/9:D=<=HA;LKL@=K=9KH=;LK9KH=JL@=>AF<AF?KG>AG9J9=L9D
9F<)MJ=K9F
 67 67

/9:D=
)9AFHJG;=KK=KH=J>GJE=< >GJG:L9AFAF?L@=>9:JA;
%#&& &%$'#"
,+:L9AFAF?L@=L@J=9<>JGE>A:=J /@=J9OE9L=JA9D AKHJG;=KK=<MFLADAF<ANA<M9DAR=<>A:=JK9J=G:L9AF=<
	  1?15/ 0FA>GJE;GEHGF=FLKZ<AKLJA:MLAGFAFL@=>A:=J 9J=G:L9AF=< 9;;GJ<AF?LGL@=EAPAF?>GJEMD9LAGF

 &-):15/ ,JG?J=KKAN=L=9KAF?G>>A:=JMFLADMFA>GJE9F<@GEG?=F=GMKEAPLMJ=KOAL@ FGAEHMJALA=K9J=G:L9AF=<
 3-)515/ %EHMJALA=KOAL@<=;J=9K=<9<@=KAGFLG>A:=JK 9J=J=EGN=<
 )9,15/ $A?@DQAEHGJL9FL<M=LG L@=>9;LL@9LL@=HJGH=J>MF;LAGFAF?G>L@=>GDDGOAF?GH=J9LAGFK<=H=F<GFL@=
J=KMDLKG>L@AKH@9K=
/@=9AE AKLGG:L9AF9>A:=JOAL@H9J9DD=DHGKALAGFFGAEHMJALA=K9F<H9JLDQK@GJL
>A:=J>J==
/@=J=KMDLAK9N=AD	9N=JQL@AFD9Q=JG>>A:=JO@A;@AK;GF<=FK=< 9K9:9F< GJ<ANA<=<

 6<*315/ /@= 9AEAKLGJ=<J=KK L@=AJJ=?MD9JALA=K<M=LGL@=>9;LL@9LL@A;C;GEHGF=FLK G>9:9F< E9Q:=DG;9L=<
F=PLLGL@=L@AFGF=K G>L@=9<BGAFAF?:9F<
 $63315/ /@=:9F<AKL@A;C=F=<L@JGM?@KAEMDL9F=GMKDQKLJ9A?@L=FAF?9F<H9J9DD=DAR9LAGFG>L@=>A:=JK

 64*15/ /@=9AEAKLGG:L9AF9:=LL=J:9F<AFL=JEK G>KEGGL@F=KKD=F?L@<=?J==G>KLJ9A?@L=FAF?:QJ=EGNAF?
L@=K@GJL>A:=JK9F<L@=AEHMJALA=K :=LO==FL@=E

 &69:165 /@=L=FKAD=KLJ=F?L@G>L@=:9F<AKAEHJGN=<:QAF;J=9KAF?L@=9<@=KAGF>GJ;=K:=LO==FL@=>A:=JK
OAL@GML9DL=JAF?L@=AJ=KK=FLA9D HJGH=JLA=K

 %715515/ /@=L@J=9<AKG:L9AF=< :QAFLJG<M;AF?L@=:9F<KAFKHAFFAF?JAF?K
,+:L9AFAF?L@=>9:JA;>JGEL@J=9< (GF?ALM<AF9DEGN=E=FLG>L@=OGN=F	>9:JA;9KK=E:DQ>GJAFLJG<M;AF?L@=>9:JA;>JGEL@=O=9NAF? 9J=9
KAEMDL9F=GMKDQOAL@L@=N=JLA;9DEGN=E=FLG>L@=O9JH

,/=PLAD=>AFAK@AF?
	 (01;-515/ %LAKE9F<9LGJQA>L@=>9:JA;OADD:=H9AFL=<AFDA?@L;GDGJKGJA>ALK@GMD<J=E9AFO@AL=

 @-15/ %LAFNGDN=K9D9J?=FME:=JG>;@=EA;9D9?=FLK9F<9MPADA9JQKM:KL9F;=K
1041 Andreea Dumitrescu et al. /  Procedia Technology  19 ( 2015 )  1038 – 1044 
/@=<AN=JKALQG>JAKCLQH=KAK=N=JQ<9Q=FD9J?AF?9F<ALAKL@==>>GJLG>L@=9>GJ=E=FLAGF=<=FL=JHJAK=KLG<=N=DGH
L@=AJ9:ADALQLGHJ=N=FLEALA?9L= GJ=N=F=DAEAF9L=L@==N=FLKO@A;@F=?9LAN=DQ9>>=;LL@=AJ G:B=;LAN=K

%<=FLA>QAF?JAKCK AK9HJAE= KGDMLAGF >GJ9.)!<M=LGL@=N9JA=LQG>HJG;=KK=K9F<L@=<GOFKAR=<J=KGMJ;=K
 %F
L@AK J=?9J< LGGDK >GJ =KL9:DAK@AF? L@=K= >GJ=L9KL=< JAKCK KM;@ 9K :J9AFKLGJEAF? JAKC DAKL KLJM;LMJ=< AFL=JNA=OK
IM=KLAGFF9AJ=K;9MK=	=>>=;L9F9DQKAKE9F9?=JKZHJ=NAGMK=PH=JA=F;==L;9J=IMAL=9;;=KKA:D=9F<=>>=;LAN=
%F /9:D=
 L@=9ML@GJK@9N= A<=FLA>A=< L@=E9AF;9L=?GJA=KG> JAKC OAL@ AEH9;LGF.)!K Y;GJ=:MKAF=KK
9K=<MHGF L@=K=
>AF<AF?K AL ;9F:=FGL=< L@9L L@=K= D=?9D =FLALA=K 9J= KM:B=;L LG 9 D9J?=N9JA=LQ G> JAKC >9;LGJKO@GK=<=LJ9;LAGF AK
@9EH=J=<:QL@=D9J?=9EGMFLG> J=IMAJ=< >AF9F;A9D9F<@ME9FJ=KGMJ;=K

/@==KL9:DAK@=<JAKC>9;LGJK9J=KGMJ;AF?>JGEL=;@FGDG?A;9DD=N=DG>=IMAHE=FL;GEEG<ALQYHJGH=JLA=KOGJCAF?
;GF<ALAGFK AF L@= HJG<M;LAGF 9J=9 =FNAJGFE=FL HJGL=;LAGF /( E9JC=L =NGDMLAGF 9F< F9LAGFOA<= ;MJJ=FL
=;GFGEA; KL9LMK
 GFKA<=JAF? L@AK <AN=JKALQ G> 9:GN=E=FLAGF=< KGMJ;=K AL F==<K LG := L9C=F AFLG 9;;GMFL L@=
EMDLAHD=LQH=KG>;AJ;MEKL9F;=KAFO@A;@9JAKC>9;LGJ;9FE9L=JA9DAR=9DGF?KA<=OAL@ALKH9JLA;MD9J=>>=;L9F<9EGMFL
G>E=9KMJ=K9.)!K@GMD<AEHD=E=FLAFGJ<=JLG?=F=J9DDQLJ=9LGJEALA?9L=@9R9J<K

,=J>GJEAF?9 L@GJGM?@ JAKC9F9DQKAK >JGEN9JAGMK9F?D=KH=JL9AFAF? LG L@==FLAJ=9;LANALQG>9F.)!OAL@AF L@=
/( AF<MKLJQ ;9F HJGN= LG := 9 ;ME:=JKGE= L9KC :ML L@= :=F=>AL AK G:NAGMK :Q >G;MKAF? GF HJ=N=FLAGF 9F<
EALA?9LAGFKLJ9L=?A=K9F<AF;GJHGJ9LAF?L@=EAFLGL@=:MKAF=KKHJG;=KK=KL@=EK=DN=KKGE=G>L@=JAKCK<=K;JA:=<AF
/9:D=  ;9F := KA?FA>A;9FLDQ <AEAFAK@=< KM;@ 9K @9NAF? N=JQ <=L9AD=<OGJC AFKLJM;LAGFK GF @GO L@= N9JAGMK BG:K
OAL@AF L@= .)! 9J= LG := H=J>GJE=< <J9E9LA;9DDQ DGO=JK L@= JAKC G> OGJC	J=D9L=< 9;;A<=FLK  (/%K KAEAD9JDQ :Q
9<9HLAF?L@=HJG;=KKG>@GOE9AFL=F9F;=AKH=J>GJE=<GF=IMAHE=FL9F<K@A>LAF?>JGE9>AP	AL	O@=F	AL	:J=9CK
E=FL9DALQ LG 9 HD9FF=< HJ=N=FLAN= 9HHJG9;@ K=JN=K LG AF;J=9K= MHLAE= GHLAEAR= AFN=FLGJQ D=N=DK 9F< E9PAEAR=
LJ9<=KH=GHD=HJG<M;LANALQD=9<AF?LGGN=J9DDHJG;=KKAEHJGN=E=FLL@=J=>GJ=9HGKALAN=AEH9;LMHGFHJG>AL9:ADALQ

/9:D= 
 -AKCA<=FLA>A;9LAGFAF /( AF<MKLJQ
&'#% (& ' #!!" 
'#"
" 
&-+051+)37)9)4-;-9:56;
4)15;)15-,;67967-9
=)3<-:
8<174-5;+0)15.)13<9-
1/0,-/9--6.147<91;1-:
15.)*91+
.)!K@9N=DGO;9HAL9D
J=KGMJ;=K9F<G>L=F;GMD<FGL
9>>GJ<HMJ;@9KAF?EG<=JF
=IMAHE=FL
(9;CG>E9AFL=F9F;=GKL
J=<M;LAGF
,GGJIM9DALQ;GFLJGDAF
HJG<M;LAGFHJG;=KK
!P;==<AF?L@=HD9FF=<IM9FLALQG>
J=KGMJ;=K
-=B=;L=<HJG<M;L
+:L9AFAF?9K=;GF<9JQHJG<M;L
OAL@EGJ=L@9FK@GJL>A:=JK
9F<AEHMJALA=K67
 =;J=9K=<HJG<M;LANALQ
)9AFL=F9F;=
/=;@FGDG?Q<G;ME=FL9LAGF
9;CFGOD=<?E=FL
!IMAHE=FLEGFALGJAF?
%FLAE=>9ADMJ=<A9?FGKAK
%EHD=E=FL=;GFGEA;9DDQ>=9KA:D=
E9AFL=F9F;=HD9F
%EHD=E=FLL@GJGM?@IM9DALQ9KKMJ9F;=
IM9DALQ;GFLJGDHD9F
 
&0-.;
9)<,
!;GFGEA;;JAKAK
!EHDGQ==;MDLMJ=
/GG@A?@HJG<M;LAGF;GKL<M=LG
F=;=KKALQG>;GN=JAF?=PLJ9
=PH=FK=K?=F=J9L=<:QL@=>L
JLA>A;A9DAF;J=9K=G>HJG<M;LAGF
;GKLK
#=F=J9L==EHDGQ==;GEEALE=FLL@JGM?@
9<=IM9L=;GEH=FK9LAGF
.LJA;L<AK;AHDAF=HGDA;QJ=?9J<AF?9;LKG>
L@=>L
/@GJGM?@HJG;=KKAFHD9;=LG;JGKK	
;@=;C>AF9F;A9D<9L9
")%#"!"'
1/0>);-9+65:<47;165
-5-9);15/>):;-:>);-9
>1;001/0,-/9--6.
+65;)415);165
-5-9);15/01/0=63<4-6.
>):;-
!65+64731)5+->1;0
79-:+917;165,6:)/-
+64765-5;41?;<9-
 Q=AF?9F<>AFAK@AF?C?G>
L=PLAD=AEHDA=KDO9L=J
;GFKMEHLAGF67
(GKKG>O9L=JL@JGM?@GML
HJG<M;LAGFHJG;=KK
,GGJH=J>GJE9F;=G>O9KL=
O9L=JLJ=9LE=FL>9;ADALQA>9FQ
,GGJ;GFLJGDG>HJG<M;LAGF
HJG;=KK
,GDDMLAGF
.G;A9D;GF>DA;LK
(GO=>>A;A=F;QG>HJG<M;LAGF
HJG;=KK
"AF=K>JGE=FNAJGFE=FL9D
9?=F;A=K
$A?@HJG<M;LAGF;GKL
$A?@J9L=G>J=B=;L=<HJG<M;LK
0K=G>KM:KL9F;=KOAL@AF;J=9K=<
9EGMFLG>:AG<=?J9<9:ADALQDGOLGPA;ALQ
9F<EAD<G<GJ
0H?J9<= O9KL=O9L=JLJ=9LE=FL>9;ADALQ
9KG>L=PLAD=O9KL=O9L=JAK
<AK;@9J?=<AFL@=MJ:9FK=O9?=KQKL=E
67
-=	9KK=KKHJG;=KK;GFLJGDE=;@9FAKEK
LJGM:D=K@GGL9F<H=J>GJEL@=J=IMAJ=<
D=N=DG>E9AFL=F9F;=GF>9MDLQ
;GEHGF=FLK
/@GJGM?@AFKH=;LAGFG>HAH=OGJC
N=KK=DK9F<J=E=<QG>D=9CK
)GFALGJGH=J9LAF?;GF<ALAGFKG>=PAKLAF?
1042   Andreea Dumitrescu et al. /  Procedia Technology  19 ( 2015 )  1038 – 1044 
O9KL=O9L=J>9;ADALQA>9HHDA;9:D=9F<
J=E=<Q<=NA9LAGFK
%EHD=E=FLKLJA;LKL9F<9J<K>GJIM9DALQ
;GFLJGDLGEAFAEAR=O9KL=
-=	9KK=K<=KA?FE9J?AFKLGJ=<M;=O9KL=
%
6;;651/51;165
)*91+A:+6369.),15/
/GG@A?@GH=J9LAF?L=EH=J9LMJ=
OAL@AF<JQ=JK
.EGCAF?
$GLOGJCKO=D<AF?F=9J;GLLGF
KLG;CHAD=K
9<E9L;@AF?:=LO==F<Q=9F<
>9:JA;
,GGJ;GFLJGDG><Q=AF?HJG;=KK
"AJ=
-=B=;L=<HJG<M;L
/A?@L;GFLJGDG>L=EH=J9LMJ=OAL@AF
<JQ=JKAEHD=E=FL=<L@JGM?@9LD=9KL 
L=EH=J9LMJ=;GFLJGDDGGHK
.LJA;LHGDA;QJ=?9J<AF?KEGCAF?9F<@GL
OGJCKAFL@=NA;AFALQG>;GLLGFKLG;CHAD=K
-=	9KK=KKE9L;@AF?G><Q=9F<>9:JA;
9F<=FKMJ=K9LAK>9;LGJQ;GEH9LA:ADALQ
0K=G><Q=AF?>APAF?9?=FLK
/@GJGM?@DQEGFALGJ<Q=AF?HJG;=KK
H9J9E=L=JKLG=FKMJ=9<=IM9L=HJG<M;L
IM9DALQ
#%")%#"!"'
(692)++1,-5;:-3-+;91+
:06+2:  +0-41+)369
;0-94)3*<95: :215515/
 .9)+;<9- )47<;);165
 4<:+<36:2-3-;)3,1:-):-:
-;+
.)!K@9N=DGO;9HAL9D
J=KGMJ;=K9F<G>L=F;GMD<FGL
9>>GJ<AEHD=E=FLAF?@=9DL@9F<
K9>=LQE=9KMJ=K
$A?@D=N=DG>FGAK=
,GGJDA?@L=FAF?
$A?@D=N=DG><MKL
.EGC==PHGKMJ=>JGEG:KGD=L=
=IMAHE=FL
%F9:ADALQLGK==K=FK=HJGL=;L
>JGE<9F?=JGMK
KQKL=EK=IMAHE=FLEGNAF?
N=@A;D=KLJM;CKDG9<=JK;9JLK=L;
G:KL9;D=KK=FKALAN=AFKL9DD9LAGFK
.L9>>LJ9AFAF?
G=J;AF?=EHDGQ==LGO=9JH=JKGF9D
HJGL=;LAN==IMAHE=FL
%'
)+26.15.694);16565
+31-5;A79-.-9-5+-:
6>,-/9--6.
79-,1+;)*131;@9-/)9,15/
.<;<9-4)92-;;9-5,
%JJ=KHGFKA:D=E9F9?=E=FL
(9;CG>=PH=JA=F;=G>F=O
=FLJA=K.)!KAFL@=L=PLAD=
AF<MKLJQ
%F9:ADALQLG9<9HL>GJ9?=<.)!K
9>L=JL@=E9JC=L;@9F?=K<M=LG
L@=:=?AFFAF?G>=;GFGEA;;JAKAK
,GGJ HJG<M;LAGFHD9FFAF?
9<HJG<M;L<=KA?F
,JG<M;L<G=KFGLK=DD
%FN=KLAFE9JC=LJ=K=9J;@AFALA9LAN=K
 =N=DGH9O9J=F=KKG>E9JC=LLJ=F<K
L@JGM?@J=K=9J;@
"" 
)+26.9-,<+-,
15=-:;4-5;+)71;)3
$-,<+-,,-/9--6.
318<1,1;@
6446,1;@791+-
.3<+;<);165
,GGJ=;GFGEA;H=J>GJE9F;=G>
HJ=NAGMKQ=9JK
(GOJ9LAF?G>L@=.)!D=9<KLG
@A?@=JAFL=J=KLDG9FKH9QE=FLK
,GKLHGFAF?FGLAFNGA;AF?
J=;=AN9:D=K
.)!K<GFGL<AN=JKA>QAF
<A>>=J=FL:MKAF=KK9;LANALA=K
,GGJ;9K@>DGOE9F9?=E=FL
,GDALA;9D=;GFGEA;;DAE9L=
)AKE9L;@:=LO==FL@=J=;GJ<=<
>AF9F;A9DH=J>GJE9F;=9F<L@=
AEHDA=<=>>GJL
(AEAL=<9:ADALQLG<=N=DGH
:MKAF=KK  J9KLA;>G;MKGF;GKL	
;MLLAF?HGDA;Q
;IMAJAF?9FAFKMJ9F;=HGDA;Q
,JGH=JAF>GJEAF?L@JGM?@>AF9F;A9D
J=HGJLK
%EHJGNAF?L@=9;;=KKLG!MJGH=9F
>AF9F;A9D>MF<AF?
%F;J=9K=H9QE=FLAFL=JN9DGFAFNGA;=K
>JGEKMHHDA=JK
 =;J=9K=H9QE=FLAFL=JN9DGF
J=;=AN9:D=K
 AN=JKA>QKGMJ;=KG>;GEEG<ALA=K

K9.)!AK@A?@DQDAEAL=<AFL=JEKG>J=KGMJ;=9DDG;9LAGF9F=>>=;LAN=JAKCE9F9?=E=FL9DDGOKGFGF=@9F<L@=
;GFL9AFE=FLG> L@= ;JALA;9D GH=J9LAGFO@GK=E9D>MF;LAGF 9>>=;LK L@=GN=J9DD =FLALQZK H=J>GJE9F;= 9F< GF L@= GL@=J
@9F< L@=@9R9J<O@A;@AEH9;LK9DDHJG;=KK=K;9JJA=<L@JGM?@AFL@AKH9JLA;MD9J=FL=JHJAK=

"GJL@=HJ=NAGMKA<=FLA>A=<JAKC>9;LGJK/9:D=K@GOKL@=AJ;GFF=;LAGF OAL@ L@=D=N=DG> AEH9;LJ=?9J<AF?=9;@
9;LANALQH=J>GJE=<AFL@=HJG<M;LAGF HJG;=KKAF/(AF<MKLJQ
 KAL;9F:=K==FL@=E9BGJALQG>L@=K=JAKCK@9N=
=>>=;LGF9DD9;LANALA=K L@=J=>GJ=GF9DDHJG;=KK=K
  M= LGHJG;=KK=KZ @A?@ D=N=DG>9MLGE9LAGF L=;@FA;9D 9F<OGJC
=FNAJGFE=FL JAKCK 9J= 9>>=;LAF? 9 .)! 9L 9 ?=F=J9D D=N=D 9K L@= 9;;=KK LG EG<=JF =IMAHE=FL AK J9L@=J DAEAL=<

(AC=OAK= D=?9D ;GFKLJ9AFLK /( E9JC=L ;@9J9;L=JAKLA;K 9F< .)!ZK >AF9F;A9D KALM9LAGF E9Q =F9:D= :MKAF=KK
;GFLAFMALQK@GMD<L@=AJKH=;A>A;JAKC>9;LGJKE9L=JA9DAR=

1043 Andreea Dumitrescu et al. /  Procedia Technology  19 ( 2015 )  1038 – 1044 
KL@=AFL=J=KLGFHJGL=;LAF?L@==FNAJGFE=FL@9KAF;J=9K=< .)!ZKNMDF=J9:ADALQAFL@AKJ=?9J< @9KAF;J=9K=<9K9
J=KMDLG>@A?@IM9FLALQG>O9L=JJ=IMAJ=<>GJL@=HJGH=J>MF;LAGFAF?G>L@=HJG;=KK9F<L@=;@=EA;9D9?=FLKAFNGDN=<
AF L@= >9:JA; >AFAK@AF?KL9?=
/@AK@A?@DA?@LK L@9L 9DL@GM?@9 LQHGDG?QG> JAKC AK KH=;A>A; LG9H9JLA;MD9JHJG;=KK AL
K@GMD<FGL:=;GFKA<=J=<D=KKAEHGJL9FL L@9FGJ?9FAR9LAGF9DJAKCK
%LAK9@A?@DQJ=D=N9FLAF<A;9LGJG>L@=9J=9O@=J=
J=KGMJ;=K K@GMD< := <AJ=;L=< LG 9K L@=K= H9JLA;MD9J JAKCK 9DL@GM?@ GF= KGMJ;=	:9K=< E9Q ;JALA;9DDQ AEH9;L L@=
:MKAF=KK

+F/(AF<MKLJQ9HGGJJAKCE9F9?=E=FL;GMD<:=IM9FLA>A=<:9K=<GFL@=FME:=JG>;GEH9FA=KO@A;@@9N=
G>>A;A9DDQ J=;GJ<=< L@=AJ D=?9DHJG;==<AF?K LG=PAKL L@=E9JC=L:Q AFKGDN=F;Q
;;GJ<AF? LG9G>9;= J=HGJL AF L@=
>AJKL K=E=KL=J G>  ;GEH9FA=KZ EGJL9DALQ J9L= AF L@AK K=;LGJ @9K AF;J=9K=< :Q  Q	G	Q O@A;@ E=9FK 
AFKGDN=F;A=KJ=;GJ<=<H=JD=?9D=FLALA=K 67

/9:D= 
 /@=;GFF=;LAGF:=LO==FJAKC>9;LGJK9F<HJG<M;LAGFHJG;=KK AF/(AF<MKLJQ
-AKC
LQH= -AKC>9;LGJ
,
,
,
          


"

 
&-+051+)37)9)4-;-9:56;4)15;)15-,;67967-9
=)3<-:
P P P P P P P P P P P P
8<174-5;+0)15.)13<9- P P P P P P P P P P P P
1/0,-/9--6.147<91;1-:15 .1*-9 	 	 P 	 	 	 P 	 	 	 	 	


 
&0-.; P P P P P P P P P P P P
9)<, P P P P P P P P P P P P

")
%
#"
!
"
'
1/0>);-9+65:<47;165 	 	 	 	 	 	 	 	 	 	 P P
-5-9);15/>):;-:>);-9>1;001/0,-/9--6.
+65;)415);165
	 	 	 	 	 	 	 	 	 	 P P
-5-9);15/01/0=63<4- 6.>):;- 	 	 	 	 	 	 	 	 	 	 P P
!65+64731)5+->1;079-:+917;165,6:)/-
+64765-5;+0-41+)3)/-5;41?;<9-
P 	 	 	 	 	 	 	 	 	 P P

%

6;;651/51;165 	 	 P 	 	 	 	 	 	 	 	 	
)*91+A:+6369.),15/ 	 	 	 	 	 	 	 	 	 	 	 P

#%

"
)
%#
"!
"
' (692)++1,-5;:-3-+;91+:06+2:+0-41+)369
;0-94)3*<95::215515/.9)+;<9-)47<;);165
4<:+<36:2-3-;)3,1:-):-:-;+
P P P P P P P P P P P P

%

'
)+26.15.694);16565+31-5;A79-.-9-5+-: P P P P P P P P P P P P
6>,-/9--6.79-,1+;)*131;@9-/)9,15/.<;<9-
4)92-;;9-5,
P P P P P P P P P P P P

"
"

 )+26.9-,<+-,15=-:;4-5;+)71;)3 P P P P P P P P P P P P
$-,<+-,,-/9--6.318<1,1;@ P P P P P P P P P P P P
6446,1;@791+-.3<+;<);165 P P P P P P P P P P P P
(=?=F<
,+:L9AFAF?L@=L@J=9<>JGE>A:=J 	 1?15/
&-):15/3-)515/)9,15/6<*315/
$63315/64*15/&69:165%715515/
,+:L9AFAF?L@=>9:JA;>JGEL@J=9<
,/=PLAD=>AFAK@AF? 	(01;-515/
@-15/
1044   Andreea Dumitrescu et al. /  Procedia Technology  19 ( 2015 )  1038 – 1044 
 #" (&#"&
.MKL9AF9:D= <=N=DGHE=FL >GJ .)!K 9;LAN= AF /( AF<MKLJQ AK D=KK HGKKA:D= OAL@GML 9F =>>=;LAN= JAKC
A<=FLA>A;9LAGF9F<9KK=KKE=FL9KL@=QHJGNA<=L@=F=;=KK9JQE=9FKLGJ9FC@9R9J<K:QL@=AJHJG:9:ADALQG>G;;MJJ=F;=
9F< HGKKA:D= AEH9;L GF 9 HJG;=KK AF L=JEK G> LAE= =>>GJL 9F< EGF=Q
 %<=FLA>QAF? JAKCK 9DDGO E9F9?=JK 9F<
=EHDGQ==K9L<A>>=J=FLGJ?9FAR9LAGF9DD=N=DKLGMF<=JKL9F<L@=JAKCHJG>AD=G>L@=.)!L@=Q9J=OGJCAF? >GJ 9F<AF9
HJG;=KKGJA=FL=<;GEH9FQLG:=LL=J;G	GH=J9L=AFGJ<=JLGEALA?9L=L@=HGKKA:D=<AKLMJ:9F;=KO@A;@E9Q;@9AFJ=9;L
>JGE 9F GH=J9LAGF E9D>MF;LAGF LG GN=J9DD :MKAF=KK ;GFLAFMALQ L@J=9L
 DL@GM?@ L@AK JAKC KF9HK@GL HGAFLK GML L@=
NMDF=J9:D=KHGLK AL AKFGL=FGM?@AFL=JEK G><=;A<AF? O@=J=LG<AJ=;LJ=KGMJ;=K>GJ@9R9J<<=LJ9;LAGF:MLAL AK L@=
KL9JLAF?HGAFLL@=J=>GJ=>GDDGOAF?<=;AKAGFKOADD:=:9K=<GFL@=9;;MJ9;QG>L@AKAF>GJE9LAGF


"#* !"'&
/@AKOGJCO9K>MF<=<:QL@=.=;LGJA9D+H=J9LAGF9D,JG?J9EE=$ME9F-=KGMJ;=K =N=DGHE=FL	G>L@=
)AFAKLJQG>!MJGH=9F"MF<K

%"&
67 @LLH=;
=MJGH9
=M=FL=JHJAK=K=;LGJKL=PLAD=KKAF?D=	E9JC=L=MAF<=P8=F
@LE

67  9;@K59@J9<FAC#2=:=J)
.=;LGJ9DAFFGN9LAGFO9L;@L=PLAD=K9F<;DGL@AF?K=;LGJ
1A=FF9 !MJGH=AFFGN9K=;LGJA9DAFFGN9LAGFO9L;@


67 %GF=K;M .
J@AL=;LMJ9;9DAL9LAA
M;MJ=KLA,GDAL=@FA;9,J=KK
H
 	

67 =JFKL=AF ,
 ?9AFKLL@=?G<K	/@=J=E9JC9:D=KLGJQG>JAKC
 *=O4GJC &G@F2AD=Q9F<.GFK
H
 	

67 'FA?@L "$
-AKCMF;=JL9AFLQ9F<HJG>AL
 @A;9?G 0FAN=JKALQG> @A;9?G,J=KK
 H
	

67 $=JLR /@GE9K$
-AKC9F9DQKAK9F<ALK9HHDA;9LAGFK
@A;@=KL=J&G@F2AD=Q.GFK
H
	

67 .L=@E &
 D=9J9F;=9F<K=LLD=E=FLKQKL=EK>GJK=;MJALA=K;JALA;9D<=KA?F;@GA;=KAF=E=J?AF?E9JC=L=;GFGEA=K
 29K@AF?LGF  

/@=
2GJD<9FC
H
 	

67 &GJAGF ,
 19DM=9LJAKCL@=F=O :=F;@E9JC >GJE9F9?AF?N9DM=9LJAKC
0. );#J9O	$ADD
H
	

67 (=KCAF=F ,(
 !FLJ=HJ=F=MJZKO@GD=DA>=AKLA=<LG@AK@=J=FL=JHJAK=
 199K90FAN=JKALQ19K9=FKAK 
H
 	

67 D9JC=&19JF9.
.LJ9L=?A;-AKC)9F9?=E=FL/@=*=OGEH=LALAN= !<?=
%F(GF?-9F?=,D9FFAF?NGD
FG

 H
	

67 '9HD9F-.GDA;9&
-9F?9F9L@) 5M:JGO(
!FLJ=HJAK=JAKCE9F9?=E=FL
%F$9JN9J<MKAF=KK.;@GGD.MEE=J-=HGJL
/@=
=FL=FFA9D#DG:9DMKAF=KK.MEEALGKLGF$9JN9J<MKAF=KK.;@GGD,M:DAK@AF?GJHGJ9LAGF
H
	

67 .LMDR-)
-AKCE9F9?=E=FL>9ADMJ=KO@9L9J=L@=Q9F<O@=F<GL@=Q@9HH=F
%F&GMJF9DG>HHDA=<GJHGJ9L="AF9F;= NGD
FG


+@AG)GJ?9F.L9FD=Q,M:DA;9LAGF
H
	

67 /9D=:**#GD<KL=AF #.HALRF9?=D)2
/@=.AP)AKL9C=K!P=;MLAN=K)9C=AF-AKC)9F9?=E=FL
%F$9JN9J<MKAF=KK-=NA=O
GKLGF
$9JN9J<MKAF=KK.;@GGD,M:DAK@AF?GJHGJ9LAGF
H
 	

67 )ADD=J' 
>J9E=OGJC>GJAFL=?J9L=<JAKCE9F9?=E=FLAFAFL=JF9LAGF9D:MKAF=KK
%F&GMJF9DG>%FL=JF9LAGF9DMKAF=KK.LM<A=KNGD

FG

2=KL(9>9Q=LL=,9D?J9N=)9;EADD9F&GMJF9DK
H
	

67 '9HD9F-.#9JJA;C&
+FL@=IM9FLAL9LAN=<=>AFALAGFG>JAKC
%F-AKCF9DQKAKNGD
FG
HH
	

67 !<O9J<K,&GO=F,
-AKC)9F9?=E=FLAF,JGB=;L+J?9FAR9LAGF
MKLJ9DA90FAN=JKALQG>*=O.GML@29D=K,J=KK(L<
H
	

67 )9FA;%
)9L@=E9LA;9DEG<=DK>GJ =KLAE9LAGFKG>GH=J9LAGF9DJAKC9F<JAKCE9F9?=E=FL*GNA.9<0FAN=JKALQG>*GNA.9<
H


67 AG9J9%+FG>J=A!%F?=FJA=?=F=J9D9AF L=PLAD=	HA=D9JA=
 %9KA,=J>GJE9FLA;9
H
 		

67@LLHOOO
L=P
LMA9KA
JG:A:DAGL=;9;9JLA0-.0-%,JG>
 J
%F?
M?MKLAF)MJ=K9FMJK8*GA8L=@FGDG?AA8<=8>AFAK9J=8
L=PLAD9
H<>

67 G>9;=
 .LM<AMHJANAF<KALM9LA9AFKGDN=FL=DGJ<AF-GE9FA9AF .
 H


